Objective. Not only is persistent pain a debilitating health problem for older adults, it also may have negative effects on family relationships. Studies have documented the effects of pain on spouses and on parents of young children. However, research has not extended this line of inquiry to later life, and specifically to the impact of older parents' pain symptoms on adult children. This study addresses the question: Does older mothers' pain affect the quality of relations with offspring?
Introduction
As the leading cause of disability in the United States [1] , chronic pain afflicts an estimated 60-75% of adults age 65 years and older [2] . The effects of persistent pain are far-reaching. Pain conditions not only compromise individual functioning, but also exact a toll on interpersonal and family relationships [3, 4] . Families with a member in pain report lower levels of cohesion, greater conflict, and heightened emotional discord [3] , suggesting that chronic pain conditions contribute to adverse family environments and poor relationship quality [3, [5] [6] [7] .
Despite the extent of chronic pain among older people and the large body of literature demonstrating the negative effects of pain on family relationships, a surprising gap remains on this topic. To date, no studies have considered the impact of older parents' chronic pain on their adult children. Research in this area is urgently needed given the rapid growth of the older population [8] and heightened involvement of adult children in assisting the older generation [9] . Further, evidence from clinical accounts and research on married couples and parents of young children support the link between chronic pain and family discord, revealing that chronic pain conditions contribute to adverse family environments and poor relationship quality [3, 4, [10] [11] [12] [13] .
Poor family functioning, characterized by high levels of conflict, disorganization, and behavioral control, is common among young families with a child in pain. Findings across numerous studies point to the association between pain-related disability among children and heightened levels of family discord [3, 6, 7] . Disturbances in family functioning are also common within adolescent samples coping with pain. Compared with healthy controls, families of adolescents in pain experience more conflicted family relationships and poorer functioning overall [14] . Further corroborating these findings, a recent systematic review by Lewandowski and colleagues [3] found that chronic pain among young children and adolescents was associated with poor-quality communication, conflictual family environments, and increased controlling behavior by parents.
A similar set of findings has been documented within spousal dyads. Compared with control groups, chronic pain sufferers and their partners experience lower relationship cohesion and greater family conflict [15] , as well as decreases in marital and sexual satisfaction [4, 16] . In fact, over half of pain sufferers and spouses report dissatisfaction with their marriage, with approximately one-third reporting severe levels of dissatisfaction [5] . It is not uncommon for couples' relationships to deteriorate as the affected individuals' pain severity and disabilities worsen over time [17, 18] .
Given the strength of this relationship in other family contexts, in this article we explore whether parental pain in later life has a similarly negative impact on relationships with adult children. No prior research has addressed this issue, and it is unknown whether chronic pain among parents leads to problems in intergenerational relationships. It is possible that such effects may be muted by the specific context of pain in later life. Experiencing "aches and pains" is seen as normative among older people [19] [20] [21] and may therefore be more easily accepted by adult offspring. In addition, although intergenerational ties often remain close after offspring become adults, relationships typically become more independent and involve less frequent contact and help exchange [21] . We will therefore test whether there is a main effect of mothers' pain on intergenerational relationships.
In addition, we hypothesize that three factors may contribute to differences in adult children's relationships with the parent who is experiencing pain (depicted in Figure 1 ).
Proximity
Theory and empirical research propose that prolonged exposure to a loved one's suffering may lead to strained relationships and distress [22] . It is suggested that suffering can be contagious: when people are unable to separate themselves from a relative's distress, they too will experience emotional and interpersonal distress. Studies further suggest that heightened exposure to a loved one's pain communication may lead to poorer relational outcomes within the dyad. Specifically, more frequent displays of pain behavior (rubbing joints, limping) have been linked with lower marital satisfaction among female spouses [23] and with greater depressive symptoms and anger in male spouses [23] . Similar findings have been documented in longitudinal research, where husbands whose wives engaged in high degrees of pain expression experienced significant increases in distress over a six-month period [11] . On the basis of these findings, we expect that greater contact with an older parent in pain will have a negative impact on adult children's relationships.
Child's Gender
It is well established that men and women experience and interpret interpersonal stressors differently. 
Impact of Pain on Intergenerational Relationships
According to theoretical models, women's interpersonal tendencies and empathic qualities make them particularly vulnerable to relational distress when witnessing the suffering of a loved one [22] . Research suggests that women are more attuned to others' emotions [24] and better at recognizing nonverbal cues of pain and distress [25] . Relationship interdependence theory further argues that gender socialization encourages women to take on caregiving and nurturing roles [26] . Indeed, empirical evidence has shown that women provide disproportionate support to the older generation [27] and that female caregivers report a greater desire to meet others' needs [28] . In sum, both theory and research suggest that adult daughters may be at heightened risk of negative relational outcomes, given their sensitivity to others' suffering and disproportionate involvement in care provision.
Caregiver Status
Informal caregiving is traditionally defined as providing unpaid assistance to a loved one with a physical or psychological impairment. Family members who take on care responsibilities report significant deteriorations in relationship quality [29] , loss of intimacy [30] , and poor communication with their loved one [31] . As the care recipient becomes increasingly dependent, the caregiver must adjust to the increasing demands that result from the patient's illness [32] . This imbalance, according to dyadic relationship models, will result in increased tension and strain within the relationship [33] . In particular, research has shown that heightened caregiving demands [34] , increased burden [35] , and more daily hassles [36] are associated with negative interpersonal relations between caregivers and care recipients. Following from this literature, we expect that adult children who provide assistance to a parent in pain (vs one without pain) will be more likely to experience poor relationship quality.
In summary, based on the existing literature, we hypothesize that chronic pain will be directly negatively related to the quality of parent-adult child relations. We further test the hypothesis that the effects of a parent's chronic pain on relationship quality are moderated by: 1) proximity and frequency of contact; 2) child's gender; and 3) whether the child has provided care to his or her mother during a recent illness or injury.
Methods
The analyses employ data from the Within Family Differences Study (WFDS), a longitudinal project focused on understanding relationships between parents and their adult children and the ways in which these ties affect the well-being of both generations. The overall aims of the WFDS are to understand the quality of intergenerational relationships using data from both parents and children, as well as the effects of these relationships on health and well-being. A particular focus is on the experiences of mothers and their adult children when mothers face health challenges and the family begins to respond to care needs.
The WFDS began in 2001 with the selection of 566 mothers age 65-75 years with two or more living children. At the end of each interview, the mothers were asked to provide contact information for their children. Approximately 63% of the mothers agreed to provide information, and about 70% of the children agreed to participate. Telephone interviews were completed with at least one child in 300 families, resulting in a sample of 773 adult children. A wave 2 survey was conducted in 2008-10 that resurveyed both mothers and adult children. A measure of chronic pain among the mothers was added in the second survey; therefore, the wave 2 data are used in the analyses presented here. The analytic sample for the analyses includes 698 adult children nested within 293 families from wave 2 [37] . The average number of children interviewed in each family was 2.3 (SD ¼ 1.4).
Demographic characteristics of the sample are presented in Table 1 . The mothers' ages ranged between 73 and 85 years (M ¼ 77.7, SD ¼ 3.1); 21.5% were nonwhite, while 78.5% were white. The number of living children ranged from two to 11 (M ¼ 4.3, SD ¼ 1.9). The adult children ranged from 28 to 68 years of age (M ¼ 49.2, SD ¼ 5.7), and 56.7% were daughters. The mean number of children interviewed in each family was 2.3 (SD ¼ 1.4). 
Independent Variable
Mother's Pain
To assess pain, mothers were asked: "I'd like you to think about the last three months. In the last three months, on how many days did you experience pain, including any aching, burning, or throbbing sensations? Would you say every day (4), most days (3), some days (2), only a few days (1), or no days (0)?" This approach is consistent with other studies that define chronic pain as the presence of constant or frequent (i.e., most days) pain/discomfort lasting at least three months [38, 39] .
Dependent Variables
In the analyses, we measured relationship closeness and tension from the adult child's perspective, given that we are interested in the impact of mother's pain on the offspring's perspective of relationship quality. The multigenerational design of the study allows us to examine the impact of mothers' pain perception on adult children's assessment of relationship quality. We created positive and negative relationship quality measures using items commonly used in the literature to capture these constructs [21, [40] [41] [42] [43] [44] [45] [46] . Following prior research using these items, we combined them into the three-item scales used in the analyses [21, 45] .
Relationship Closeness
Three items comprised the scale for relationship closeness: 1) Use any number from 1 to 7, where 1 is very distant and 7 is very close. What number would you use to describe the relationship between you and your mother nowadays? 2) How often does your mother make you feel loved or cared for-very often (5), fairly often, sometimes, rarely, or never (1)? And 3) Being with your mother makes you feel very happy-strongly agree (4), agree, disagree, strongly disagree (1)? The ranges of the three items were transformed by combining categories with the smallest number of cases such that they each ranged from 1-4. The range of the combined scale was 4-12, with a mean of 9.53 (SD ¼ 2.17; skewness ¼ 0.77). The Cronbach's alpha was 0.74. Higher scores indicate greater closeness.
Relationship Tension
To create a measure of tension, we employed a similar method. Three items were combined: 1) Sometimes no matter how close we may be to someone, the relationship can also at times be tense and strained. Use any number from 1 to 7, where 1 is not at all tense and strained and 7 is very tense and strained. What number would you use to describe how tense and strained the relationship between you and your mother is nowadays? 2) How often would you say the two of you typically have disagreements or conflicts-very often (5), fairly often, sometimes, rarely, or never (1)? 3) Does your mother make too many demands on youvery often (5), fairly often, sometimes, rarely, or never (1)? We then transformed the negative items so that they would range from 1 to 4 before combining them. The range of the combined negative scale was 3-12, and the mean was 6.56 (SD ¼ 2.27; skewness ¼ 0.519). The Cronbach's alpha was 0.69. Higher scores indicate greater tension.
Moderating Variables

Frequency of Contact
Frequency of contact was assessed by asking each child how often he or she interacted with his or her mother both in person and on the telephone. Response categories ranged from never to every day. The responses to these two questions were then combined, using the highest response to indicate frequency of contact.
Providing Care to the Mother
Providing care to the mother was measured by asking adult children whether their mothers: 1) currently needed help with activities of daily living (ADLs/IADLs), including light housework, shopping, eating, or personal care; or 2) had experienced a serious illness or injury for which they required assistance within the previous two years. When children reported that their mothers needed assistance, the children were asked whether they had provided help for either of these health conditions. Respondents who reported that they had provided help were then asked whether they had "helped the most." Based on these reports of mothers' care needs and children's provision of care, each child was coded as follows: 0 ¼ mother needed no care; 1 ¼ care needed but child did not provide care; 2 ¼ child provided care but was not the primary caregiver; or 3 ¼ child was the primary caregiver. We then created a set of four dummy variables. Three variables-"care needed, not provided by child," "caregiver, not primary," and "primary caregiver"-were entered into the equations; "care not needed" was the reference category.
Proximity was measured by asking the mother how far each of her children lived from her in travel time, ranging from coresiding to living more than two hours away. We then created a set of three dummy variables that reflected whether the child coresided with his or her mother, lived within an hour's drive, or lived more than an hour away. "Coresided" and "lived more than an hour away" were entered into the equations; "lived within an hour" was the reference category.
Child's Gender
Child's gender was based on mothers' reports at T1 (0 ¼ son; 1¼ daughter).
Control Variables
We controlled for both mother-level and child-level characteristics. Race (0 ¼ white, 1 ¼ black) was reported at the mother level. In addition, child-level characteristics include marital status (0 ¼ child not married, 1 ¼ child married), age in years, and self-reported health (1 ¼ poor,
Analytic Plan
Due to the nested structure of our data (children within families), we employed a multilevel (MLM) framework [47] to examine adult children's responses to mothers' self-reported pain symptoms. This approach is advantageous over other statistical techniques because it not only allows for the nonindependence of observations, but also adjusts for the potential correlated errors in participants' responses. Because the families in this study have two to 13 adult children, the groups are not large enough to obtain reliable estimates when using interaction terms across levels. In cases such as this, random intercept models are recommended [48] . All analyses included children's sociodemographic characteristics (age, gender, race, marital status, self-report health), frequency of contact, proximity, whether they provided for their mother during an illness, and their perception of their mother's functional limitations. The independent variable, mother's pain, was treated as a continuous variable. Table 2 displays the results of the multilevel regression analysis of adult children's report of closeness with mothers. Contrary to our hypotheses, mothers' reports of pain did not predict closeness. In fact, only selfreported health (b ¼ 0.16) and frequency of contact (b ¼ 0.75) were positively associated with adult children's report of closeness with mothers. We tested all the possible interaction effects between mothers' perception of pain and other factors and found that none of them predicted mother-adult child closeness (tables not shown for interaction analyses). Table 3 
Results
Mother-Child Closeness
Mother-Child Tension
Discussion
This study sheds important new light on the question of the impact of pain on family relationships. The finding that mothers' pain did not affect offspring's assessments of relationship quality are counterintuitive, given the strong and consistent evidence base for the impact of pain on young families. Particularly surprising is the lack of effects on relationship quality even in situations of proximity and frequent contact, or when a child is the primary caregiver. Other factors, however, did predict relationship quality; in particular, providing help to the mother was related to increased relationship tension, whereas greater frequency of contact was related to relationship closeness. Thus, this study suggests that findings regarding pain on relationships in younger families may not translate directly to later-life intergenerational relationships. An important question for future research is what protective factors may exist that buffer adult children from typical effects of pain. It is possible that differences in socioemotional functioning and societal expectations about pain among older persons serve as factors that shield later-life families from the negative effects of pain.
Research has shown that, even under trying circumstances, older individuals are able to optimize social experiences by focusing on rewarding interactions and disengaging from problematic relationships [49] . In addition, older adults may be better equipped to minimize their emotional reactions to the pain experience (e.g., catastrophizing). This factor may be important, given that catastrophizing has been implicated as risk factor for diminished relationship quality in younger samples [17, 50] .
Further, adult children's beliefs about the inevitability of pain in later life may lead older adults and their relatives to view pain as a natural part of the aging process [51, 52] , rather than as a threat or disruption to their relationships. As popular stereotypes about older people's focus on their "aches and pains" indicate, an older parent's pain complaints may seem normative and expected. It may also be difficult to identify an effect when multiple other stressors, including functional limitations, cognitive problems, and sensory deficits are often present in the aging parent. For these reasons, one might expect a weaker association between older parents' pain and children's perceptions of relationship quality.
Because this study is the first to address the impact of mother's pain on adult children, the findings should be viewed as suggestive rather than definitive. Several limitations of this study point to a number of directions for future research. First, the study sample consisted predominantly of white, middle class mothers drawn from a single geographic region located in the northeast United States. Studies are needed to assess whether parents' pain differentially affects parent-child relationship quality in other cultures and societies, particularly by comparing collectivist vs individualistic cultures where norms of reciprocity in caregiving may differ [53] . Research should also move beyond the mother-child relationship to assess the impact of fathers' pain on their adult children given potential gender differences in intergenerational relationships between parents and their offspring [54, 55] . Another limitation of this study was the reliance on a single-item measure of mother's pain. Although this measure was adequate for illustrative purposes, future studies would benefit from incorporating the NIH PROMIS questionnaires to assess mothers' pain interference and intensity [56] .
Although we found no impact associated with the presence of chronic pain on adult child-older parent relationships, it is possible that older individuals may perceive that pain is affecting their family lives. Suggestive evidence comes from a small-scale study of middle-aged adults (mean age ¼ 56 years) with chronic pain. In this study, 35% of patients with pain believed that their pain affected relatives at least moderately [12] . For this reason, we believe it is prudent that clinicians be alert to the possibility that older adults may be concerned about the effects of their chronic pain problem. They may consider using an assessment such as the family impact of pain scale, a 10-item self-report questionnaire designed to assess the effects of patients' chronic pain on family members [57] . Alternatively, simple open-ended questions are practical in clinical settings, such as: "To what extent do you feel your pain has an effect on loved ones or caregivers?" Positive responses to such questions may shed light on needed intervention (such as family counseling).
In conclusion, the findings of the present study show that the impact of an individual's pain condition on family relationships may be more complex than previously considered. The study suggests that there may be factors that insulate older parent-adult child relations from some of the effects of the relative's pain. Additional research, accumulated clinical experience, and in 
